Application No. 10/593,784 

Reply to Office Action of May 12, 201 1 



IN THE CLAIMS 
Please amend the claims as follows: 

Claim 1 (Currently Amended): A force feedback method, comprising: 
placing a receiver at a predetermined height above a plurality of nozzles arranged on a 
plane, the receiver including a concave center unit that declines radially outward from an axis 
of symmetry of the receiver to an outer border of the concave center unit, such that a shape of 
the concave center unit is a hemisphere, and an inclined side surface unit that inclines radially 
outward from the outer border of the concave center unit with respect to the axis of 
symmetry, 

selecting a nozzle for which | Vpn | is the smallest from among candidate nozzles on 
the plane that satisfy Rl <| V pn ] <R2 and 0 <| fl jj ] <ry, wherein I V pn | indicates a distance 
between a candidate from among a plurality of candidate nozzl e s arrang e d on th e plan e , th e 
s e l e ct e d nozzl e having a small e st distanc e b e tw ee n th e s e l e ct e d nozzle and the axis of 
symmetry of the receiver, Rl indicates a distance between the axis of symmetry of the 
receiver and an inner border of the inclined side surface unit, R2 indicates a distance between 
the axis of symmetry of the receiver and an outer border of the inclined side surface unit, | 0 y | 
indicates an absolute value of an angle between a first direction from the candidate nozzle to 
the axis of symmetry of the receiver and a second direction of a force to be provided to the 
receiver, and 7 indicates a predetermined value for the angle, and 

jetting a gas or a liquid from the selected nozzle upon the inclined side surface unit of 
the receiver to convey a force in a direction perpendicular to a direction of the jetting gas or 
liquid toward the axis of symmetry of the receiver , wh e r e in 
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e ach of th e plurality of candidat e nozzl e s i s position e d on th e plan e in an aroa below 
an area of th e r e c e iv e r b e tween the out e r bord e r of th e concav e c e nt e r unit and an out e r 
bord e r of th e inclin e d sid e surfac e unit, and 

an angl e diff e r e nc e between a first dir e ction from e ach candidat e nozzl e to the axis of 
symm e try of th e r e c e iv e r and a s e cond dir e ction of a forc e to be provid e d to the r e ceiver is 
e qual to or loss than a pr e d e termin e d value, the first direction and th e s e cond dir e ction b e ing 
p e rp e ndicular to the direction of th e jetting ga s or liquid . 

Claim 2 (Previously Presented): The force feedback method as claimed in Claim 1, 
further comprising the step of: 

positioning the inclined side surface unit according to a position or an orientation of 

the receiver. 

Claim 3 (Previously Presented): The force feedback method as claimed in Claim 1 or 

2, further comprising the step of: 

calculating a virtual object according to the position or the orientation of the receiver, 
so as to display a virtual space including the virtual object based on a result of the calculating. 

Claim 4 (Canceled). 

Claim 5 (Currently Amended): A force feedback apparatus, comprising: 

jetting means for jetting a gas or a liquid from a plurality of nozzles arranged in a 

plane, 

receiver means including a concave center unit that declines radially outward from an 
axis of symmetry of the receiver means to an outer border of the concave center unit, such 
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that a shape of the concave center unit is a hemisphere, and an inclined side surface unit that 
inclines radially outward from the outer border of the concave center unit with respect to the 
axis of symmetry, the inclined side surface unit for conveying a force perpendicular to a 
direction of the jetting gas or liquid toward the axis of symmetry of the receiver means, the 
receiver means placed at a predetermined height above the plane, and 

jet control means for selecting a nozzle for which | V pn J is the smallest from among 
candidate nozzles on the plane that satisfy Rl <j V pnl I ^R2 and 0 <| 6 n | wherein I VpnJ 
indicates a distance between a candidate from among a plurality of candidat e nozzl e s 
arrang e d on th e plane and controlling the jetting m e ans for j e tting th e gas or the liquid from 
the selected nozzle, th e s e l e ct e d nozzl e having a small e st distance b e tw e en th e sel e ct e d 
nozzle and the axis of symmetry of the receiver means , Rl indicates a distance between the 
axis of symmetry of the receiver and an inner border of the inclined side surface unit, R2 
indicates a distance between the axis of symmetry of the receiver and an outer border of the 
inclined side surface unit, 1 fl jj j indicates an absolute value of an angle between a first 
direction from the candidate nozzle to the axis of symmetry of the receiver and a second 
direction of a force to be provided to the receiver, and 7 indicates a predetermined value for 
the angle, and for controlling the jetting means for jetting the gas or the liquid from the 
selected nozzle , wh e r e in 

e ach of th e plurality of candidat e nozzl e s is po s ition e d on th e plan e in an ar e a b e low 
an ar e a of th e r e c e iv e r m e ans b e tw ee n th e out e r border of th e concav e c e nt e r unit and an 
outer bord e r of th e inclined sid e surfac e unit, and 

an angl e diff e r e nc e betwe e n a first dir e ction from each candidat e nozzl e to th e axis of 
symm e try of th e receiver m e ans and a se cond dir e ction of a force to be provided to the 
r e c e i v e r m e an s i s equal to or loss than a pred e t e rmined value, th e first dir e ction and th e 
s e cond dir e ction being perpendicular to th e dir e ction of the jetting gas or liquid . 
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Claim 6 (Previously Presented): The force feedback apparatus as claimed in Claim 5, 
further comprising: 

a deformation mechanism means for changing a position or an orientation of the 
inclined side surface unit, and 

receiver inclined side surface control means for controlling the deformation 
mechanism according to the position or the orientation of the receiver means, as measured by 
a receiver measurement means. 

Claim 7 (Previously Presented): The force feedback apparatus as claimed in Claim 5 
or 6, further comprising: 

virtual object calculation means for calculating a virtual object in a virtual space 
according to the position or the orientation of the receiver means, as measured by the receiver 
measurement means, and for causing a virtual object display means to display the virtual 
space including the virtual object based on a result of the calculation. 

Claim 8 (Canceled). 

Claim 9 (Currently Amended): A non-transitory computer readable storage medium 
storing a program for causing a computer to realize a force feedback method, the program, 
when executed by a processor of the computer, causing the computer to execute the steps of: 

selecting a nozzle for which 1 V pn J is the smallest from among candidate nozzles on 
the plane that satisfy Rl <\ V pn J <R2 and 0 <| ^ u [ <y, wherein | V pn ] indicates a distance 
between a candidate from among a plurality of candidate nozzl e s arrang e d on a plan e , th e 
s e l e cted nozzle having a small e st di s tanc e b e tween the s e l e cted nozzle and a center axis of a 
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receiver, the receiver including a concave center unit that declines radially outward from an 
axis of symmetry of the receiver to an outer border of the concave center unit, such that a 
shape of the concave center unit is a hemisphere, and an inclined side surface unit that 
inclines radially outward from the outer border of the concave center unit with respect to the 
axis of symmetry, Rl indicates a distance between the axis of symmetry of the receiver and 
an inner border of the inclined side surface unit, R2 indicates a distance between the axis of 
symmetry of the receiver and an outer border of the inclined side surface unit, 1 fl jj ] indicates 
an absolute value of an angle between a first direction from the candidate nozzle to the axis 
of symmetry of the receiver and a second direction of a force to be provided to the receiver, 
and 7 indicates a predetermined value for the angle, and 

jetting a gas or a liquid from the selected nozzle upon the inclined side surface unit of 
the receiver to convey a force in a direction perpendicular to a direction of the jetting gas or 
liquid toward the axis of symmetry of the receiver , wh e r e in 

e ach of th e plurality of candidat e nozzl e s is position e d on th e plane in an ar e a b e low 
an ar e a of th e r e c e iv e r b e tween the outer border of th e concav e cent e r unit and an out e r 
bord e r of th e inclined side surfac e unit, and 

an angl e diff e r e nc e betw ee n a first dir e ction from e ach candidat e nozzl e to th e axis of 
s ymm e try of th e r e c e iver and a second dir e ction of a forc e to b e provid e d to th e r e c e iv e r i s 
equal to or l e s s than a pr e d e termin e d value, th e first dir e ction and the se cond dir e ction b e ing 
perp e ndicular to th e direction of the jetting gas or liquid . 

Claim 10 (Previously Presented): The non-transitory computer readable storage 
medium storing a program as claimed in Claim 9, the program further causing the computer 
to execute the steps of: 
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changing a position or an orientation of the inclined side surface unit according to the 
position or the orientation of the receiver, as measured by a receiver measurement unit. 

Claim 1 1 (Previously Presented): The non-transitory computer readable storage 
medium storing a program as claimed in Claim 9 or 10, the program further causing the 
computer to execute the steps of: 

calculating a virtual object in a virtual space according to the position or the 
orientation of the receiver, as measured by the receiver measurement unit, and 

causing a virtual space display means to display the virtual space including the virtual 
object based on a result of the calculation. 

Claim 12 (Canceled). 

Claim 13 (Currently Amended): A force feedback method, comprising: 
selecting one or more of a plurality of nozzles arranged in a plane for which | V PN 1 is 
the smallest from among candidate nozzles on the plane that satisfy Rl <| V pn ] <R2 and 0 < 
| Oij 1 <y, wherein [ V pk | indicates a distance or vector between a candidate nozzle or plurality 
of nozzles and the axis of symmetry of a receiver, the receiver including a concave center 
unit that declines radially outward from an axis of symmetry of the receiver to an outer 
border of the concave center unit, such that a shape of the concave center unit is a 
hemisphere, and an inclined side surface unit that inclines radially outward from the outer 
border of the concave center unit with respect to the axis of symmetry, Rl indicates a 
distance between the axis of symmetry of the receiver and an inner border of the inclined side 
surface unit, R2 indicates a distance between the axis of symmetry of the receiver and an 
outer border of the inclined side surface unit, I 0 jj_| indicates an absolute value of an angle 
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between a first direction from a candidate nozzle to the axis of symmetry of the receiver and 
a second direction of a force to be provided to the receiver, and 7 indicates a predetermined 
value for the angle ; 

jetting a gas or a liquid from the selected one or more nozzles upon a center of a 
receiver to convey a force in a direction of the jetting gas or liquid , th e r e c e iv e r including a 
concav e c e nt e r unit that d e clines radially outward from an axis of symmetry of th e r e c e iv e r to 
an out e r bord e r of the concave cent e r unit, such that a shap e of th e concave cent e r unit is a 
hemisphere, and an inclin e d sid e surfac e unit that inclin es radially outward from the out e r 
bord e r of th e concav e c e nt e r unit with r es p e ct to the axis of s ymm e try ; and 

jetting the gas or the liquid from the selected one or more nozzles upon the inclined 
side surface unit of the receiver to convey a force in a direction perpendicular to the direction 
of the jetting gas or liquid toward the axis of symmetry of the receiver. 

Claim 14 (Currently Amended): A force feedback apparatus, comprising: 
a plurality of nozzles arranged in a plane, each nozzle to jet a gas or a liquid; 
a receiver including a concave center unit that declines radially outward from an axis 
of symmetry of the receiver to an outer border of the concave center unit, such that a shape of 
the concave center unit is a hemisphere, and an inclined side surface unit that inclines radially 
outward from the outer border of the concave center unit with respect to the axis of 
symmetry; and 

a controller to select one or more of the plurality of nozzles arranged in a plane for 
which 1 V pn J is the smallest from among candidate nozzles on the plane that satisfy Rl <| 
Vpn ] <R2 and 0 <| 6 U \ wherein [ V pn J indicates a distance or vector between a candidate 
nozzle or plurality of nozzles and the axis of symmetry of a receiver, Rl indicates a distance 
between the axis of symmetry of the receiver and an inner border of the inclined side surface 
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unit, R2 indicates a distance between the axis of symmetry of the receiver and an outer border 
of the inclined side surface unit, | fl jj j indicates an absolute value of an angle between a first 
direction from a candidate nozzle to the axis of symmetry of the receiver and a second 
direction of a force to be provided to the receiver, and 7 indicates a predetermined value for 
the angle, and to control the selected one or more of the plurality nozzles to jet the gas or the 
liquid upon the concave center unit to convey a force in a direction of the jet gas or liquid, 
and to jet the gas or the liquid upon the inclined side surface unit to convey a force 
perpendicular to the direction of the jet gas or liquid toward the axis of symmetry of the 
receiver. 

Claim 15 (Currently Amended): A non-transitory computer readable storage medium 
storing a program, which, when executed by a computer processor, causes the computer to 
execute a force feedback method, comprising the steps of: 

selecting one or more of a plurality of nozzles arranged in a plane for which [ V p N ] is 
the smallest from among candidate nozzles on the plane that satisfy Rl <[ V pn J <R2 and 0 < 
I dij 1 <7, wherein I V pn J indicates a distance or vector between a candidate nozzle or plurality 
of nozzles and the axis of symmetry of a receiver, the receiver including a concave center 
unit that declines radially outward from an axis of symmetry of the receiver to an outer 
border of the concave center unit, such that a shape of the concave center unit is a 
hemisphere, and an inclined side surface unit that inclines radially outward from the outer 
border of the concave center unit with respect to the axis of symmetry, Rl indicates a 
distance between the axis of symmetry of the receiver and an inner border of the inclined side 
surface unit, R2 indicates a distance between the axis of symmetry of the receiver and an 
outer border of the inclined side surface unit, | fl jj j indicates an absolute value of an angle 
between a first direction from a candidate nozzle to the axis of symmetry of the receiver and 
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a second direction of a force to be provided to the receiver, and y indicates a predetermined 
value for the angle ; 

jetting a gas or a liquid from the selected one or more nozzles upon [[a]] the concave 
center unit of a receiver to convey a force in a direction of the jetting gas or liquid; and 

jetting the gas or the liquid from the selected one or more nozzles upon [[an]] the 
inclined side surface unit of the receiver to convey a force in a direction perpendicular to the 
direction of the jetting gas or liquid toward an axis of symmetry of the receiver, th e concav e 
c e nt e r unit of the receiv e r declining radially outward from an axis of s ymmetry of th e 
rec e iv e r to an out e r bord e r of th e concav e c e nter unit, such that a shape of th e concave cent e r 
unit is a hemisph e re, and th e inclined side surface unit inclining radially outward from th e 
outer border of th e concave c e nt e r unit with r es p e ct to th e axis of symm e try . 
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